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Tfli, S6{C^i-«i: o tC, Vout=Vin-Vb©5£l£jE£i£l/&< A>f7^fflh7 
>S;^#402^»^|g«T?i&f^i-SS'&tt, Vout=Vin-Vb* r^T% Vb' l± 
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o ifipiM h?>*fX9801<D>f- b • V-^lffl«JEEVgstt, ;U7^ffl 

h^y*;** 8020)4*- h • y-^iaSJBEVgsJ: yfe^^^ffiT**,, ioT, if 
"PIM h^y 801 *£&Si5f£«;ft3 0 ^^^*805li^^ 
fc^3£*u mi;«^Vout«^:^<^tj > ifHBM K^y S?**801CD4*- h • y 

^©ffi^7*^Vout=Vin-Vgs=Vin-Vb^^>§ 0 » © J; ^ (c Vout<Vin-Vbtf)|§^ 

J KJBT?tt, ffiPIffl h^y ^^^8oi©y- h • y-x|8rajEVgs#*£v*0> 
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^fflf**8O5/\0#-&SSii*«rlSItt, ^<T"t^ 0 
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JK±©dt^e>, Vout>Vin-VbcD^©A^*905(D^*^W, O * *J . f§ 
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[0 0 2 6] 
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. -££>^> 7* h*>f:t- K304K3fe#fl&|fSftT^Sfc, CfcSflf 
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301&g8ffiU *>f y^M h^>2>;**301fcfe#ffi;fr»303&&«L , r^S;ifc 

^Rv^yvT.tzvi&mmh. *>r v^mv^yy^zwiz.vgmmv'yyVT, 
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[0 0 2 9] 

J:U, X^fc^fC^glLfc^, -etf)^ £Sb# H £*§ltr Euro Display 
99:p203:X-ray Detectors based on Amorphous Silicon Active Matrix"C&, i/ 



ffiSE# 2001-3012532 



#2000-1 1 1424 



"O^-So IEDM 98: p21: amorphous silicon tft x-ray image sensorsi? y^ 
)l?7Xi/V •ny&m^TWtfril^T& 1 >) , AM-LCD99:p45: real-time imaging f 
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7**ftVb£/Js£ <i-*itf&v\, Affl#W«#i»7gT&*»tfMB«&j£< 
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¥*#36«#*#Sti4. 
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[0 0 5 8] 

fc*t<6fflJS«il»i:AW 7^ffil««iW^^>f 7AffHi:5:ft, tfrffiJSIBM h9 
h ^ y V 7 Z <D V - * Sg^- lilfrffl A -f 7 * (C^M c5 tiT 33 y , ffiffiigti 
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[0 0 5 9] 

nmmmmn^m u mmmmm v^yv^zwvj ym^\*mmmwmm 
mzmmt* tix & u , t&saA-f txm h ? y v?. % <d v -x^i$wmA>( 7* 
mmm» iz mm z n x & u , iff HBJf m n 9 > s; * * © v - * sb^ t»f a a 7 

hm^itmmrtjTxmm&izmmztiTisv, mmmmmb^yv^ 

*<Z>¥-b A#S8^ JC ftotfi'J, ifiSBifiPiM h v > V* * <D V - 

[0 0 6 0] 

*m%miz±mMf&iz j:ot, trffB^*M«M©«^^itrfBA-r 

[0 0 6 1] 
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[0 0 6 2] 

*m$&W li±SB*J* tc J; o T > ItrlBJJtSM *«» MSB a* -f 7 X £ 
[0 0 6 3] 

[0 0 6 4] 
[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 
[0 0 6 8] 

[0 0 6 9] 
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[0 0 7 0] 
[0 0 7 1] 
[0 0 7 2] 

[0 0 7 3] 

[0 0 7 4] 

*mmBiz±mMf&iz.£^>T, u-ty i-m h^v^^^it^y, it-may 

[0 0 7 5] 

, SutH^oA-rr^M h^>^^^©>^- h • y-^r^«ffi©*fi*fffi^> lata 
m&n^^T^m v^yy**(D±x*mm^m\z-tz>t=.&K&mi&>f- v • v 

[0 0 7 6] 

*0^0^«±fB^tc iot, rnmmrnm v^yy** tmrn^^ r*m h ^ 
>^'^^i:«fjsa^«M h7>^'^^*^uitt© h7>^^t^.5r nzmm 



2 5 
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[0 0 7 7] 

immomm i ] 

*>f $ ytf^v- h£^t\ miiT*l±. l?ja<z>;R*m h ^ y # ii08£sa«-3- 
[0 0 7 8] 

M h^y^X #11010) >^titf(igfl!l«»1103^^^tl, V-^iT?- 

>s?x*iioi©v-;*sr?w:, m;W^-ii07T*& »j, ^3©@&#ffiijttfevout 

«b;ftTv\£ 0 ywrxffi h^y s;*#iiO20>v-;*3fry-tt, /HT^MIln 
04icg^£*iTv^ o mm h ^y ^;*#iio8©y-*3^£: h*y-r >as-?ti, 
y-^y^ncms&omij^no7 (Jgfiffi h^yi?;*#iioi<z>y-*5gm£ 
»«M««i»ii09K:g?J^stiTv^« o 

[0 0 7 9] 

^■1107©«ffi^ffl[«fflm«iliR1109<Z)*ffitC>S5»;, ^US[«^|gffS*lS. y"usc 
y ^*#ll08tcte, ££#ffl3fes. ^©MHI, ffi;fr«&Vout£ 

[0 0 8 0] 



2001-3012532 
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[0 0 8 1] 

ffi iJ«^Vout «&Vb l±, A ffi i3 Vou t=V i n-Vb £ 

feeu A^T^m v^y vt.z i202i$mmkm\zt£^T fritted te\^ 0 
N^>^*#i202<z)L£v^mjE©,iig;ftM £ *j Mjwc;*;^tt&'r&£ 0 

[0 0 8 2] 
[0 0 8 3] 

[0 0 8 4] 

Mnm h5>^^^ll08©^'f^^cov^T^±. ffiPiffl h^>^#iioi, /wr 

&-fe?&"3, ^*ffl«^1109li, {£^SteT*&3tf>T*> h ^ > S?* # 1108 

tn&o *u mm h^>^*#no8#, mmm h^>^*#iioi, /ur^ 
m h ^yv^^uQih^^m^ o^u, miiT*«, p^-v^;i/M©#-a, m 

s;^* no8©flH£tt, ffipiM h9>^#noi, A^rxffl h^>s^;*#iio2£: 



2001-3012532 



#2 000—111424 



[0 0 8 5] 

KlHCfcV^, h9>5?X*1108N&fflV%T%J:V>U * 

[0 0 8 6] 

#ac, mnmnwMno9(Dmm^'^^^x^^>o ^vrnm*. vouKVin-vb© 
m&Mfcmmte. mmmmmmios&m&zrt^Txmmmffinomn&cDmx 

&2> e iot, MM«MQ109tf)«&te, M 7XfllMU«1104<D*&J: *J <g 
<LTt, *HS»^tiftV% 0 ]fifc*MSWI»1109©«&#, TXift|«Mll04 

, Vout<Vin-Vb©^JBtcm3R«:<3&SBriBffi3^&*. JSsH±©i i:*^e>, 
«J«1109<O*ffitt, 7Xffl*8K*Rll04©«&£U:, AM T^ff#^H06(D« 

&jg*TK:-r£&g#&&„ mm** AjTxmmmmio4£.mvmmzi,xi3tt 

tfj:^. iot, jfifc«/S*»il§1109fc, M 7X{frBMU104£: 1:^1 IT t> «fc 
[0 0 8 7] 

ni^tc, mii<7)iiii^^MVN^#^tt, m*^iio7tc, a^s&sb&u * 
^ic-fg-it &^Ki-sci£##v*. Efinc^L/^tas&ic. 

*u ^^-^©as^tt, ^^*M«Miinc^$tiTVN^, 0 
aR«8iii©«fi'ett, ftmomxi:^* iisti, A-r r^M«Mio4i:isicM{c 

5rgILt*J:K *t*Sfl!J«»i»103£ IT =fc J: 

^. £*_hcD~ £^e>, £*m*/8«»»lllfc, /H7^«SHl04i:, Sc*ffi 
S$USi09£jc;}3v^> ^ifnfr 2*u±*i®mz]£mLX & <fcv^ 3#£}gM 
Ofc#^0>lll»fr0fc*>f ^ 012(A) (B) fc^iT. 

[0 0 8 8] 

z:*i£"ete, N^^^;uM &flfv*T, v - x ? * a 9 EI8& 
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12 £7* "To EIIHCovnT, P3^ *;bM&M^£#'££0l3&C;^ 
"To 01tCOV*T, m*<^f~m&*:mUlZ7jk-t 0 ml2^Z^D\ < ^X. 

^*;i/M£ffiv^^-££0l5lC;jt-to N^*;b§?h^ &MvnT> V- 

*7*n»7ISS&&8URLfc«-£, ^teflB«®*Sl 1103© ;U7Xj«*l(» 
1104©«f£J: »J fcSSV^. Pf^^;i/Sh 'yy*?** SrMVNT, 

*nCHilS&&#/«Lfc»-£, J«i|S<W«aRaH303©Sffitt, A*-TT^«!l«rai304 

[0 0 8 9] 

BlCDim&JCfcHT, ffl*^16O7fc£rag*161O0>RHC, ilffib7> 
o EI16(D[irii&&C£V^, m^^l707^ftifrgffl h9>J?*#1701<Z>|8IJC, *^fy 

h 5y*?x*i7i3zmwLLr=.m&a>m»m£.*4 $ y?r*- ®i7ic 

fc«J:tJ^^;*>f y^©^fc< fcfc lM^llt^&JBv^ 
[0 0 9 0] 

[0 0 9 1 ] 

[mM<DMM2] 

fC^i\ 018(A) 018(B) tCfe-£*>f = y?7v- h Ziik-to 018T-& 
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#2000—111424 

[0 0 9 2] 

ifflMJi h^y^*# 1801(7)^- h A#S&Vin{C& itltt, 

01 CD KM >^^-ttifi|iI#IS»1803i:^$tl, y-^SB^ti, ^UTXfflh 
7>^*#1802tf) KM VSB^JCgB&atlTV^. if (6 A? h ^ > * 1801© y 
-^SS^tt, ffi^J^^-1807T'fe*J, «tZl©«fi^ffi^jS&Voutfc«sS 0 /wr* 
ffl N9>$;**1802<Z>4*- hag^lCtt, ;W7X*fi¥b^i!)II^^tlTV^5. AM 
T*ffl h^y^*# 1802(7) y-^fig^-tt, ^-T 7*ffiI««»1804fc:|gi&3*lTV* 

[0 0 9 3] 

^vrnmrnm^vit. a>t 7*sffivb&*£<-r<5. ^©Mm, m^^^i807 
©«&#/MT*ffl*»iWi804©*&icfc *k ^"UM^igfTsns. yyj&ii 
jhiswt?«, r^ffl h^y j;^*i802©y- h*&> o^u, /W7**£i 
vb^^v^fe*, A-r r^ffl h^>i/**#i802&cte, xgtemffiztia-rz. uttm 
$kz> 0 -ease*, ffi#«&vout&, ^attc<£<-rsih«<T?s, ^u^msBisftt 

[0 0 9 4] 

ifpg/g t>^y s;*#i8oucta, *(D>f- b ■ y-.xra*ffi#*£v*fc«> 

[0 0 9 5] 

^IS<Z)ftJ*«'aVout&ffl*'t-* fc^©A>f TX«ffiVbli, Affii7B9#Vout=Vin 

j;vx 0 fc£u a-t r^ffl ^*#i802#2ta^ffiic&oTv^imtf&'o 
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T^ffl h^>^X# 18020) L£v^«ffiC9.1&M<ii£ U V^&T*& 

So 

[0 0 9 6] 
[0 0 9 7] 

[0 0 9 8] 

£ T** £ < f -5 CD #«JT* & £ = 
[0 0 9 9] 

^1806Cli, ;Wr^»fiVb&ffb$t5feS), M#^^**^M$tlTVN 

5. 

[0100] 

r*i£T*te, N^y*;^M £Mv^> V-*:7#n?®i& 

£#1=?cD[I|&|I|19lc^-f 0 HJg^Jffi 1 £1^*11 fC Nf t*;i/Sh7>i?^^5:ffl 

[0101] 

^MmtCfcVAT*;, H^MI^IU^IC, il^M^Sg^-fy^ 
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[0 10 2] 

mmm i ] 

m%&m*mmz7x-$r 0 mmrf2.tkrtizmF}znfe~mmm?i]32005tf$>z> o 
fit, &*<Dmm<Dtf- hfWJt«y vm^mitmm-? z>t=.®><DMmm® s 
ti\ wmmm32oo5<D&mzmw.znx\<^z>a mzovit. bm-^mmmmm 
s&2oo6#£ffi!Hc. v^y hm^ffimmmmmoo7tftimizmn2nr^2> a 
t, ®miH^jgP2oo5©_t{»iictt, m^mmm&m&teZtfmuztiT^z, 020 

T'«, Hf^@B^JgP2005©±C /W7 *Jg©i&2003#@eS£*lT^<5 o 
T^ffiEI5&2003tt, #Si^(Z)iiifiSM h^>^J*# £*HC&oT, y-^7*D9 

mm^m-^^. A^Txmm&2oo3a>±iziz. ^yfjv^-jvb&.m^mm 

E»2001#M3*lTV^. ^-^mjt7j»fflffi»llIB&200Hi, -B#lftfC^#3;ftT 

ffit-gfrtc, *^m^ffi|iMMIlI]^2004^i2«$tiTVN^ o rziT'li, 

;b K&^^affllif8l20024:^ffi*j»M«l»ia»200ihtc J: »; , Miz&jjzti 

T<z>m j %z. ^{cm-rtutc, ^br^s. j;ot, m^zmmLft^m&it 

[0103] 

&tc, #SP#0>igS&0&aVr. £lT, 2^C7ntcBB^IS*iTV^51llSBB^fS2005 
0>4»fr*>, «i:Lt, if?MBH*fflSEI»2O<)8©iag&0£, 02l(c^-r o 021T* 
tt, Pf -fey h^>^*#2l07, Pf t^;Hx^>yffflh7> 

s;*#2iou N^-v*^/S?*t(Bffl i>^>^*#2io6, 3fe*3ESUR-y- (irt'lt 
*%f«fcrfc 7 5i- h#v>*-- K2104) 3fr£#j*six-o%s. h ^-r^-- K21 

04T*&, P^-V^;i/{ftJ^^-««^»m^2112tC, N^-v*^/ffl!iag^-li, ifiPIfflb^ 
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>^*#2106tf>y- h3§mcg^2*lTV^ 0 U izv hffi h^>^*# 21070) ^ 

-bagmen msvizv bm^m2io5tfmim2ft, v-*a§H^ 

mnmmmio9tLf%mm i> v>s/x#2io6cz>;f- h$H^cg^3*i-^ 
v?-m h5>i?**2ioi<D>f- h^ii, uf bm j %m2io2izm 
mzn. y-^tFH^m j#m®M2io9£ft(isffl h^>^*# 

2106tCg^£*lT^£„ ^PIM h^>^X# 21060) V-X3»£ >S§^« 
, j^J@M#miJ^2103i:^>r y^-JS N^>^^^210HC^M^tlT^-g> o iffB 
>f- hf§#iH2102£i?f g Uizy hM^2105lj:, tfcjfcjiU, a#l6HC@B^## 

[0104] 

v - x -7 * u v mfe-ccnmm nftm £ ^ , j#i b *^2io9#it twa^c 

j|§U103fC;TOU «^m^2112^A-f TX{U«Mll04iC*f^b, mij3»ll 

07#, m&m^\&tim2imzMfo-tz> a 

[0 10 5] 

021-eii, U "fey bm h^>i/^^2107l±, P3=-^*;i/M£li!^TV^ 0 Lfr 

U-fey h/B h 9 >^x##ffifnM«T?aM1^S 7* h*>f F2l 
04£+#tC3 ! 6«T-£&v^ Ifc^ot, U "fe v h JB h 9 > # li, N^**;i/ 

[0 10 6] 

v^-m h^>^x#2ionco^T&, iff e«®j»2i09iu(f*iffi 

te#ffi:*7i|*2103£*tMBJ8 h^:/S?**2106©rajCfBttUT%«M3fcV^ fc£U 
IEL <fg-5§-£ffi;frLlC< y^lg b^>^*#210m, i?fS«2»2 

109fcif?ffiffi K^>*;*#21O60>HlClBfiU fro, P^-V *;i/§2£ffl^Stf>#M 

[0 10 7] 
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ifipgffl h^>S/';*#2106lCC>^TteU @21T*&. N^*;i/M&MV^^So 

[0 10 8] 

22lC^-T 0 021£tf)ilVA&, if?(iffl h^>S;>t^2206<Z)ffitt««P^-V*^S!T?S> 

-sis-^tt, aw rxffl h^>^**fcp^-v*;i/3!«:jB^s&M#&<6. 

So iot, S22T'ti, ##tf>£#>, /WT^ffi h^>^*#2211%fBi&LT^ 
So 022lC3*-rifrMW3R&ISI&2O<>8«:, Nft^M'J -fe y h5>^*2 
207, N^-v*;i/M;*W y^/B h^>^*#220K P*-* *;bMff AIM h 9 > S?* 
#2206, 3fc«^#lit^ (^^T*l±, Sfef^tlft&^tf h^W*- K2204) fr^m 
/*S*lT^S. 7* h4f>f^-- K2204J±, -V *;WW3fry-l±«»i»2209lC, P^ 

i»*gM>9>y;*#2206©^- h»^£&i&3;ftTv*&. u-t 

ft, V-X^i: KM ^SB^tt, j?rJB«^MM$2212£ifipI/§ h9>^^*2 

26©>!f- h3g^Cg8&3ftT^S. *>f h 22010)4*- 

, iffB^*- hM#^2202(C^M$tl, y-X»i:Fb^>«m j^JBm 

Mm^22i2i:ifi|iaM b^yv7.^22os\zmm^nx^^ a mmmv^yy^z 

2206<DV-X3SH^ KM j^JB##m*l«2203i:X>f y^fll 

£/;*#2201{Cg^£ftTV^o /W7*fll b : ?yPX*22n<Dtf- hSSH^Cte, 
AW7*f§^$S2210#g^£ft, V-*3ig^-£ KM >5»«> 
J»2203fc*SBUiR2209lC&lffi3ftT^<5. 
[0109] 

V - * 7 # n ? ia»T» ©SH$S £ *f£S 3 -e <5 4: , j#J B «»3^iMR22i2#Jtf I6fl9 
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«Ml803lC*f-/£U «2K?JI2209#rW T^flH«fflW»1804JC*f|S m^J^18 
07#, j3»JB-fB^ffi*i»2203JC*f|j:"rS. 
[0 110] 

EI22T^i, U -fey hJ8 h^>*;^^2207l±, N*--* *;i/M&MV>T V^. L** 
'Jt^hfflh7>^X^ ^WI^cT'i&^-T -5 3 IC & U , 7 it h *>f K22 
[0 111] 

022T*l±, *>T V^-M h^i/S^^OltCoV^Tli, j#Ig«i!»M*2212£ 
N 22060) HtCfflttU N^-Y*;i/M&ja^s<0#3* L 

U^U Pft^MtWt^feft, P^^l/MT^ib&VM-,, 
Bf3#ffl;&*R2203£iBfli;g h^S^^OBCHtCBBttl/TfclfrhfcV^ fc£L 

£4MS2209£igfg;g #2206<£> HtC BBH U frL N-V 

[0 112] 

3©<fce)lC, H21fc022&Jt«rr* 3 tC, ifiM h^>^X#<A*§ 

[0 113] 

, lWft<Dm&£.LT. j^JB^2Z95ia»2009(Z>lHl»HS:, ®23fC^-#- 0 ;HT 
XffilS8&2003tCW:, A-f T^ffl h^>^X#2311#@BS£tlTV^ 0 

, &nm<D*8i&% h^yvxtoMfttL tcDT-fe s. .tot, ®^©±fifiaM 
023T*tt, /w rxmsurxm h^>^x#23im, Nft^Mi-fe 

StU V-^tKl/^>«fil j^J@M-^ffi^^2303i:«^SM2312tC 
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^f^fcytc. mmmzm^z) = ;wt*jb h^>^^^ii23ii^ > #jB3R©itt 
^ ^2313©^- haggle ti, K^M#^23i4*^M^ti, y-^Sf t K 

U-r>3§s^-(i, j^Jgm#m^2303il^^^*2315{C^$tlTVN^ o 

fe#ffl#»2303©«ffi&£ffi£*2315tC<Ej£"r5i:£tC, »f£ 
<fcoT, p^*;i/M©3£^M &Milt. N*-**;1/3!*r 

M h9>^*#2314hM#IC^LT^J:^o A?if&42315tt, 
S;**2313fc««Sm»2312K:£iK3ftTVx$ 0 JI?5M2315©fi!«Ui, fg^ffi 
#»2303fr & ffi^73*lS«#S:-*«re9»cSSl'rsr fc-CfeS. 
*2316<Z>$*- hSfrJ-tt, yj^*M#^2317{C^$tl, V-^fcKH> 

2316tt, M^ffl;ftliR2303(BS&&£#£JK315lCA#^SiirK, V^fcA,, AW 
M23151C&* ot V^fcffi&jfifcm-tS «fc "5 JCS&f^-fS. 
[0114] 

[0115] 

fit, A^J|2315i:ft»ffi^J«Jl2320©raiC,'«»3i^flS h9>S?X#2319 

^mM23i5tmminM232oizmm^n. y-has^tt, j#iB*»3B#u*23i8 

*»aiiR«823i8^aiRs*i, mmmmmh^yvx*23immmw;Miztez>t: > 
&mmm3i5(DmiiL£mmmM232o<DnGLtfmL<&z>o *a>msk. aw^* 

2315tC«StLTV%fc©#S:«»m*l82320JCffi^i-Sii:*«ffi**. fc£U A 
j»ffi*i»2320JC^S:ffl*'rsiBflC, ft»ffl:fcif*2320Kmra#S*2ftT^Si: 
, *(3!>«ffitCJ: »J, «»m*i»2320K:^#S:ffl*Lfei:^©«ffi*<l^»S:SWT 
fit, SJ»ffi*»2320JC«-^S:ffi*"r**^tC, *»ffi;*7i»2320©« 
&S«{£teK:30#ftLfctt*ltffce>fcV*. EI23T'li, ««Fm*»23204:m 
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mmmm3i2<Dm^> *a$y-&y h% h^>^*#2322£ii!gb-cv^ 0 fit 

ltf&M£4xT^£o fit, j#JBS»S^»2318&3B#l"rSiiftC, j#JBS» 
U-fev hJ»2321&3!#*U «»ffi**82320<O«fi[S:m»Sl|S*it2312©«ffiK:*;ai 
ft"**. fOt, j*JBft»3i#i»2318&a#tU *»m*»2320{C, ^#^*2 
315lC^«bTVNfe>fi-^$:m^t-S = 
[0 116] 

«^ffi*^2320icm^$ti^m#«, ■e©**^jc3i»;'ftjoT%av^ b^b 

t§MiaS&2004/\©A^li, *»ffl#Mt2402fcfc5 D *ifcffi:fci»2402JC 1 #J B 
*\^JiitC, ^3^ffi^3tl*o j e©M#5:> *^ffii7ffif(S«tlI1^2004{CJ:oT, 

fgipiu ^(cm^-r^o «j»m*»2402tt,-*»ffl*it*iiRiw*i*ifflh9>2;^ 
^2404©>f - hag^-jc^iKsti*. mmmjjmMfavi%mmh^>y*$2404CD 

KU^^SB^tt, «®iK2406jcKiKSti, y as^as^i:**. *^ 

ffi^jififigfRl^/WTXM h^^X* 240304*- h3»tt, «»ffi*iffiffiA>f 
T*fe#i»2405i: y-*Sfr?-i: ^jg^f-tt, *»S3l»2407fc 

Si»ffl:fritMBfcJ ff?(8M h7>^^ 2404© y - *Siry- £ iciftKS ft S . 

[0 117] 

•To m24t(Dm^i$. ti^tiiW&siaT^sriit'fes. 

^2502«, «»ffi*J««I^W*tfi|Sffi h9>*;;**2504©4»- NagmcgMfcSftS 
. *»ffi*««fiIW*i*Sffi 2504© KU^>Sflt *SR*Jfil»2507 

2503(04*- hSg^-tt, *»HI:*7*f*IJB/W T xm^m2505£.mm2tiz> 
. y-^SB^i: KW >3B^l±, «»»2506fc«»ffl;fcif h 9 > ^ 
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25040) v-x>$^£{cg^£*is 0 m&ttijjmmmjUTxmm&zsos&m 
fit*, ^v*)imzm^frm&<Dmmftjjmmmrt4Txm^mM5£iz. n 

[0 118] 
[0 1 19] 

>f- hfe-3«tuizy h#-^»ffl«gs&ia»2oo6^«»«iffl«gg&ia»2oo7^m#m 

[0 12 0] 

&jc, m^nz^ ^ y>ff?- hicov>T^^-g>o *-r> 020® tantc astts 

^ yf^y- Mcovm:, gJ26ic^i- 0 yt^bf^HH l ff Sfr £JiSfc 
*3f^>bTv^ 0 MxSl (i-l)ff gfcil^U -eco^tc, iffB&aMRU #c 

laic 4*-hfe#J»*u HflUc, iff B^e>«tc^^"V>LTV><„ £ 

3f^>L&#>£#-f ^ yifcD-fitfm^a mm. msommizM iff 

S'J-fef hM#«^38iR3*iT, if?B^- hte#»#«ftS*iS. iff 

S^- Mf^#^IR3*l££:, iff B©Hig**e>fc##ffl:&3ft&. WMifiV 

[0121] 
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[0 12 2] 

32(HC##J(Z>ft# ZMlzmi] LT < 0 ^M#«I2314*^^IC^ o T «~>, 

M h^>^^^2322$:#il^®JCb, *JMFffi*i»2320S:SaR^i|ljMl2312(Z>«fttC 
fcJJBftfS. l^Jg©*^«^2318£«*U *»3SIRfflh9>^X 

# 2319&#aHKJ»JC U 1 #1 B © A#^42315©## &*i|$ffi#itt232<HCffi#'r 

22$r^ii^®icb, mm&j]m32ozmmmmm3i2(Dmmz®Mm?2> 0 

tfc, 2#JB©*jfc3#i»2318&31#lU «*&8ft/8 h 9 > *2319£gMS:Rffi 
ICU 2^rjB©^#«S2315<Z)#-^S:*j|aFtfi*iW2320K:ffl* , r5 o ^(Z>^t>, l©T 

fcJfcUUy hffl N^>^*#2322£#;i^lUCU *»ffi*»2320S:«ag3Si1fiil» 

23i2©mfijc*jj«'ft;'rs. MB<o*»3g^ji»23i8S:aiRL, 

M b^>^*#2319£a»;i^«lJCU jWB©ii^*2315©fg#S:«J»ffi*i(82 

320(cm^7-r^ o o^ic, (j+i)a»jB©««Fu-fev hj»&3B#?u mmv-tvbm 

V s ? y *J*Z2322*mW$MK L/, S#|ffi;M2320£m^g«J2312©S&fC:&!J 
WtS, (jU)^B©*»a#i»2318&3B^U ft^Mh7>^ 

**2319£^i#»CU (j+l)^JS«>ii^S2315©M-&S:«»ffl*Ml2320lC 
ffi#T£„ W«©»f^S:»*;jgL, £#J©te-5S:ft»ffl;&auc, ^ 

, ffi^JbTVKo ^(D&V^, TXff-^2310te, -^0^^t'$)5„ 

ffi*»2320K:ffl*Snfe^tt, «j»ffl*l|?*lfflia»2004Ti(H6Stl, fl^ffi* 

[0123] 
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want©*: waste s&f^s-a-s. -ebt. se>»c *©fr©^- 
wan, ia#©ttf£&»»;igLTv*< Q 

[0124] 

^>S/*#23112>\ ttMBSSJlTHS, iot, MT*m 2311 
JCfcoTV^&Mtf&S. /W7^ffl h5>^^f ©y- h • y-^ 

[0125] 
[0 12 6] 

i*i*'*ea*^r^fej:^k:, ^msesi^tt, v-;*?* ^>7[IJi&tf>A;>J$SH ^ • 
[0127] 

[0128] 
[IHS6M2] 

fcJSfcSGHi, ®S&®<Z)-g|5 (EI23) ^ h (75— g|$ (027) 

<D^T*&&o .tot, E!23lCjttJGS;-r<&Bli: LT, 029$:^-r < , ®27JC#f/£-r £ HI 
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[0 12 9] 
[0 13 0] 

I*, iff hfe^*R2102#iB**3ttfcfSL T*'fg#il»291O0>«ffi£<E 

i£M h ^ 2913© ^t<bt, -/UM^Uff-r-So ^tf)^, A 

#^I©^^*2915JCffiAStl-5. fit, iff gtf>£T<Z)®ii§<Z>'fM#£, #?'J 
© A*m*2915lC^«l b fcffc, *^m^^2920(C#?tj©M# LT < 

o 

[0131] 

, 7Xfg-5fH291(HCl±, /t>f 7X«ffiVbS:3Efl;;*-&Sfc#>, 
[0 13 2] 

mmms] 

ovnt, Ei3 o~®3 3 zm^T&m? s„ 

[0133] 

*"f, 03 0 (A) tC5t1-J:e>{C, f7^«S2 0 0±iCTtl2 0U3 0 
0 nm©J£2tCJf»r&. *HIMt*f±T«!l2 0 1 il LTSteSMtgaSK&at 
MLTffiHS. rtf)B#, ^/7Xi«2 0 0i:it5^©gill?: 1 0-2 5 w 

dlc k^-y* m*nvT : b&^ 0 

[0134] 

#CtCT*SR2 0 1 ©±{C5 0 nm©f$©#|fi|g (B^-ftf) ) Z&ftl 
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0~1 00 n m©J?£T*&*U£&V^ 
[0 13 5] 

Xe C 1 #*&M^fcx:*^U-if-3te£Mv*T*§Bfl:"*S. 
[0 13 6] 

*gJgT?&oT*>&v>U 3SIS»tSS©r^/dr> l/-if-#^;S^gM© 
x. 3f */ W - if - £ M V * £ £ t> T? £ £ o 
[0 13 7] 

[0 13 8] 

M BiHR © M# ®ffJ j& £ £ "T £ £ # T? £ * „ 
[0139] 

&tc, ®3 0 (B) tC^J^lC. ^illii2 0 2±CiftaiIt^5 
#®^2 0 3 £ 1 3 0 nnKDmZlZj&m-fZ. ZOymZlZ 100~200nm ( 
^^L<lil30~170nm) ©^fflT^^^^^V^ 0 J£3i&^trt&!*JI)E 
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[0 14 0] 

•ebt, fCD±}Cl/^^hVX^ 2 0 4a, 2 0 4 b, 2 04 cWL, & 

«70 (PH 3 ) &jSS^«LJ&^T?^9Xv®jgLfe^9XvK-bf>^ 
&£fflV\ U 1 X 1 0 18 atoms/cm 3 (Z)^T^Di--5c ^7», RS^Ht&f? 

■9 >f * > >r y ^ > 5=- - 3 > & & m v * t & v * o 

[0141] 

ZCDXStCJ: V&f&ZftZ nM*M$Bffl& "(b) 2 0 5 a, 2 0 5 bfCtt, n 
M^*fi4&7GjR# 2X10 16 ~ 5X10 19 atoms/cm 3 (f^lftlCt± 5X10 17 ~ 5 
X 1 0 18 atoms/cm 3 ) ©S^CT^^S «fc ? K K-XS&SSflf-f «. 
[0 14 2] 

7£{C, 0 3 0 (C) tC^i"J:? JC, §SI^2 0 3, l/^hv^ir 2 04 a, 
2 0 4 b, 2 0 4 c^|iU SSiDLfc nl^»5cl©™b$:l!^ . JSttffc 

i/-if-r--;i/> jckyMtt^-rs. tows. Kfr*ftmm.^*mgmmm"z*i 

l?rr.6£fcjW*LV*. §112 0 3 b - If - ft £ M&f L T 

[0143] 

r©l/-if-^iCj:^^M^I5t:m©vS'M(C|^LT, (77-* 

^ti, «^<Z)lf«$:#J^LT4 5 0-5 5 0 rmK<BSa&3I V*. 
[0144] 

iODXSK: J: »J nS^««j|« (b) 2 0 5 a, 2 0 5 b <Z)3», IP13, nS 
^*fi®ifi« (b) 2 0 5 a, 2 0 5 b©MHlC#£1-£ nM^^7t;fli£»Jl/ 



4 3 
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$$2 0 0 0 — 1 1 1 4 24 

[0 14 5] 

®3 0 (D) IC^-ti^lC, iteSK3if!tlR©*£fc&#&l$:feLT, A 

(JSAT, EH£*i:v^) 2 0 6-210 ftjgjJts. 
[0 14 6] 

03 1 (A) JCa^-t ?Sttl2 0 6-210 ^goty- him# 

R2 11 *Ml&-tZ>o >f- h»i!2 1 1 £ LXit. 10~2 0 0 nm, b 

<tt5o~i 5 o nm(Dm^<Dmm^timmm^m^mt^ a zmtmmm 
mx^mmm^x^^. 1 1 onm&a&itmitmmmzM^s 

o 

[0147] 

#ac, 2 0 0~4 0 0 nm^©#«l$:^L, ;^-->ybt^f-Mi 
2 12-216 SJIfilttS. J&fe^Jfiffifrti, ^~ h««£^- h«@(C«^, 

rn.n-tzz.hx?- bmm<Dmnmm*im\z4^<^&z.£tfx%2>t=.&. m 

«©*£VNiz:/1^|S£^/&1-S^£:#T*££o BP "5, nnS0>:*£a#*f*i 1 0 -f 
>^_t (S *>tc0:3 0-f >^J^±) CD-fe^-fras&^'t.&xy y-fe>-y-£^-t 

[0 14 8] 

WilV^ofcaiJSK^-rSii:^* ?- h«@2 1 2-2 1 6<DUnt.h 

[0149] 
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ttm&tizte, 7;i/^-?A (Al) , #y*)V (Ta) , (Ti), ^ 

VzfTy (Mo) , ZylfX-ry (W) , ^DA (Cr) , i/'Jn> (Si) ^ 

&»tfftfc7cjii-efc&&, &t=.\tmttm<n^itmm {ttmmz\%mtzy*fr 

01 (f^WfctiMo -W-&£, Mo-Ta^) , * fctt|JflB7C*©2/ U If >f K 

[0 15 0] 

^HiSMT'te, 3 0nmMIW>^f> (WN) 3 7 0 nmf© 

ZytfTsT-y (W) r*ui;w\°y #&T*jMt- titf 

[0151] 

>f- hmmz 1 3. 2 i 6\*'-zti-€tonm*m%iMi& (to 20 

5 a, 2 0 5 b<JD— filSi:^- h«5*JS2 1 1 Sr^LTS^SJc'itC^-rS- - 
[0 15 2] 

EJ3 1 (B) IC^-T £e>lC >f- MI2 12 — 2 16 £ LT 

tl-SnM^M^I^ (c) 2 1 7 — 2 2 4 lC&n^M4WiJc (b) 2 0 5 a, 

2 0 5 b©l/2~l/l 0 (fS^&tC 1/3 — 1/4) <Z>$B&T? U > #8SjfiH 
S*lSJ:-5tcgiflP't6. ^ttfttCtt, 1X10 16 ~ 5X10 18 atoms/cm 3 (J^M 
#JJC&3 X 1 0 17 — 3 X 1 0 18 atoms/cm 3 ) (D^Mtl^t. LV^ 

[0153] 

#C»C, 0 3 1 (C) iC^-f <fc?lC, hnmz 12, 214, 2 1 s *m.o 
MT'UVX h7^i? 2 2 5 a~2 2 5 c &7£fi£U nM^M^TC^ (#H££MT* 
ttU» ^^UUTlilfC'J >&^tfnM**fift1l« (a) 2 2 6-2 3 3 $: 

OlS«©U X 1 0 20 — 1 X 1 O 21 atoms/cm 3 (f^tlftlC li 2 X 1 0 2 
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°~ 5 X 1 0 21 atoms/cm 3 ) IZMW't^o 
[0154] 

d (DJiniZ «fc o T n ^ ^ * T F T <D V - b < t± K L/-f 

J&£*l£ 0 fltnf^^MTFTT'H 03 1 (B) ©Igt'Mltnf 
*M#>flI^2 17, 2 1 8. 2 2 2, 2 2 3 (D-® fc^-T. £©«3*lfcfB«# 
LDDfIigc£&£ 0 
[0 15 5] 

&tC, S3 1 (D) lC^-f <fc I/^h7Xjr 2 2 5 a~2 2 5 cSBli 

U ffe(CU^^hY^^ 2 3 4 a, 2 3 4 bWtS. fit, pSW 

jm (*mMMT*it#ny) &8sinu lSa^{c^n>$r^^pSl!^M^W2 

3 5, 2 3 6 &Mt5o rrt'tt^'!l?7> < B 2 H 6 ) 

ICJ: »J 3 X 1 O 20 ~3 X 1 O 21 atoms/cm 3 (<ft*#ncte:5 X 1 0 20 ~ 1 X 1 0 21 a 
toms/cm 3 ;) mfetteZ £ o y Z&M-t Z> * 

[0 15 6] 

*1&toM1&2 3 5. 2 3 6 {CliSElC 1 X 1 0 20 ~ 1 X 1 0 21 atoms/cm 3 
[0 15 7] 

#CJC, l/^h7X^ 2 3 4 a, 2 3 4 b?:||ilfct, -etl^tKOaiS"?* 

£<s>o *ll^lSM^?tt«l»*P^c^3v^TS[3g#H»lf, 5 sot:. 4E$ra<z>*M£3i& 

no, 

[0 15 8] 
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[0159] 

#ac ei 3 2 (a) izjjk^&oiz. mimmmmm2 3 1 zm&-t mim 
mmmmz 3 7 thxit. mmz-stimmmzmrnxm^zfr. *<D$T*m&& 

V\, *HlMT'il 2 0 0 nmm(Dmimimmm<D±iZ8 0 Onmjf0ij[:i 
[0 16 0] 

££fC, 3 ~ 1 0 0 %(Z>7fcH&-^fr#H^lcfJ-e, 3 0 0~4 5 0tT'l~12 
[0161] 

TK^b^att^i Jsra^M2 3 7 ^^-r-swtcAtiT^avNe hp*. 

, 2 0 0 nm^^^fc^^JK^^Lfe^T'JlfH^cfceilCTK^b^S^^VN 
, fCtti'J 8 0 0 nmj?©^^:^JK$:^bTt)^^V^ 0 
[0 16 2] 

#ac, ?- vmmmz i i^t>^iMra^M2 3 7[:^bTn>^^^*- 

JlZBf&L. y-^Ii2 3 8~2 4 2 L KH>»2 4 3~2 4 7 M 
t5„ #HMMT*{£Z:<Z>*1I£:, TiRSl'OOnm, T i Z<£tiTJl ^ 

--?AI?:3 OOnm, Till50 n mZX Ay # &T*ii)I^J& I, £ 3 jfffltSt 

ommmt-rz. torn, m^mmmx^^^ 

[0163] 

?£{C, 50~5 0 0 nm (f^6*HCte2 00~300nm) 0)JJ£-e|g 1 Ay 
>a>Jg|2 4 8 &7£f£t-£ 0 *HIIt'}if 4 8 

£ it 3 o o nmm<Dmfcmit&mmzm^2>o zfrizmmmmxttmLxib 
g2 4 8©m«^#$ti^> 0 ^titmmz, mimmmmm2 3nzm\i^ti 
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[0164] 

#CfC, S3 2 (B) JC^-r<fc^tC^«l«fll^e>«;S^2Sra«5*|R2 4 9 

^a«Bii:UTtiJj<u>r ^ k, jK'jtsk, t^u;k bcb 

F T JC J: o T7£j&£*l£aM£+#fC¥ififl: U ? SBUPT'T V U ^/R&MtS 
. #*L-<l*l~5/4« (3 ^{C^f* L< &2~4 Atn) fc-tfttf&V^ 
[0 16 5] 

#clc, ^2SFIiiI2 4 9^t>*Hl ^?/M-S/a >I2 4 8(C >@B 
Ml 2 4 5lcMlT-£n>#? h*-;i/£7£f£U Kl/-f >BB*8 2 4 5 fcg^ £ £ 5 
icy* hf^yf-- Ktf)#V- K*ffi2 5 0 £7£j&i*-£ 0 ^HJgMT'te, 2jV-K 
«*g2 5 0 ilLt^^'y^^Ciot^Ltr^l/^-^Al^M^fc^ -£<Z5 

[0 16 6] 

J6«T?tt58W#«IRi: Itil^ 2 0 0 nm<7) I TO^;t7^t«5. 38 
i*IRSA*-->^U 7;-Kti2 5 2S:^n. (032 (C)) 
[0 16 7] 

#C&C, S3 3 (A) JC^*rj:-5^3jilSHfi»|R2 5 3 &^f5. £g3ffH 

mii2 5 3 £LTJS£0. 7 )Bmffl3K'J>f§ KK&SS^ffitC^Lfe. 
[0 16 8] 

^3lMil2 5 3(C, F«H2 5 2fC^-T-5=I>^^ h^- 

( 1 wt%tf)^# >&-£^Lfc7;i/^ & 3 0 0 n m(Z)JS£ 
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[0 16 9] 

zoLxmss (b) \z^&^t£WM<n^y^w-WLi*%m,-tz> 0 

[0 17 0] 

2 7 0 teififlgMT F T, 2 7 Ki^^fyfMTFT, 2 7 2 l£ D -fe y MTF 
T, 2 7 3tt;H7^fflTFT, 2 7 4 [iMMT F 
[0171] 

^IliT'tt, ifipIMTFT 2 7 0 7Xf T F T 2 7 3#n^-V*;b 
DflJ|)c2 81~2 8 4 ?:tlt^5 0 ftfe^®LDDl«2 8 1 —2 8 4 l±4*- 

h«s»iK2 1 1 zmicftLTf - hmm2 12, 215 ^mfcoTv^v*. _htH 

^IC<fcU. ifiPsfflT FT 2 7 0&t>VW7*fflT FT 2 7 3 fcfc, fifcfrjfcyh* 

■v U 7*iA£:<B$*3itSc:fc#'T?£<5. 
[0 17 2] 

y^MTFT2 7 1M1ITFT 2 74^nf^ 
^STFTtftU, KU-f >fI^{B!llCCD^-etl j rtlLDDfI^c2 8 3 

, 2 8 6 &^L*C^S. &fei0LDDlS«2 8 3, 2 8 6 tt^- h»il2 1 
1 &ISftCtf*LT>f- 1***2 1 3, 2 16i:IftoT^6. 
[0173] 

FU-r>M^cM©^iCLDDfI^c2 8 3, 2 8 6 £7£j&bT Vn£<Z)&, *y h 

£, 30X^-yfffl2 7 l&tfjfifc*;8TFT 2 7 4 tt*7««EfllS:& * U^tCf 

8 3, 2 8 6 h«*2 1 3, 2 1 6 £M;fcT L $. ffi^jffiStJ*^ 

#IC, y-^«-^«SHB»0»Xtty- h^i»ffi»iaBIS: 1 5V~2 0Vt'Ili 
#2Sffi«©ifc«fflTFT2 7 4 ©±ia*^li, *yh3f^y7&A 

[0174] 

'J t «; hfflT F T 2 7 2 li p f ir F TTf* U, L 
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DDfl^fc^LT^&^o pft*;i/STFTlt * y h ^ ^ U 7 J: 
tt#^£^UC&*>&^tf)T*. #lCLDDfIigc£fgtt&<T : fo.&^ 0 nft 
*;bMTFTfcR«KLDDlE«&S8W\ *y h*ir U 7M3E&SI 
fgT*3bS 0 'Ji»yMTFT2 7 2^nf^*^STFTt*ott)^ 

o 

[0 17 5] 
[0 17 6] 

fcfc. *HMT^i, #^X±<Z)T FT^7* h^>f*- K&fljV^T, 
[0 17 7] 

So f©t«:*B»fl0*fiSSi:.bttt, ^-v-K flam* 

) , j - hMA--v^-;i/=i>bfi-#, y-AM. ^i/^mas, ^#we>4x 

[0 17 8] 

034 (A) t±, XlcVi-V&V. WtfrtL *J««3402, -fe >i^BP3401, 
$&X>f V ^34031$ afcfig&IJHfci:, ■fe>-fr8P3401tcm^Si£:#ffi3fe€>. 

[0179] 

034(B) li, fV^n/^J^iJ^^tb^. 7 7>f> #3405, ■fe>-9-gP3404, 
S/ -vy*-sK4f> 34061? Sr-^tf. ■fe>*aJ3404tCfl|V^Si il^ffi* 

S. 

[0 18 0] 

035tt, mtit^T'&V. H*I8£»3501 % -fe>^gP3503, 
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Aot, m^nzmz* #h*bwwu iz>i*W3503K:jB^si 

[0 18 1] 

036te/\ o -y^-;i/=iy a.-#T'&U, ##;36 0 1 , ^#36 0 2, ^^^«36 
0 3, 3f-;tf-K36 0 4, 0 5^£-£fr 0 #H38l»l«3*£5«36 0 3 

&tf-fe>-9-gP36 0 StCffi^SifctfTfg*. 
[0182] 

iiT?H37tt»^*S^&y, ##370 1, W^m^SP37 0 2, W^A#8P37 
0 3, *a*gfi37 0 4, Jftf^^>fy ^37 0 5, yy-r^-37 0 6, -fc >1J-g|537 0 7 

Sr-Srtj. *H»Wti-fe>*fiP37o 7 icMv^r £#-e^£ 0 

[0 18 3] 

v - * 7 * n ? ia»© m^a&©*^ <4§r^ 

[0184] 

0 2] 5/^12 >*©llill©IS»H 

03] .i£&<DT?"rj -f-tywmm&mmm 

04] tS3fc©v-^7#n t7HII&©ia8&BI 

0 5] y-*y*nt7IS8&©«8IM#ffiei 

16] y-X7#ot7Hl8l©«Sf8#ffi0 

5 7] y-*'7*nt70»©Affl;&#ttH 

[08] v-*"7*nr7EH&CDigB&0fc*>f 5 ytr^v- h 

[09] y-xy # a ymffi&ms&mt* J $ yy^v- h 

510] TV^-J y-fe^ifT'©^^ s > ^-v- h 

u i] *H»w©y-^y*or7ia»<z>isttBli:^>r s h 
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